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120 PROBLEMS AND- SOLUTIONS. 

488. Proposed by ROGER A. JOHNSON, Western Reserve University. 

If triangles are constructed on a given base, having the radii of the incircle and circumcircle 
in a constant ratio, determine the locus of the vertex. (Necessarily the constant ratio is not 
greater than J.) 

CALCULUS. 

405. Proposed by Clifford n. mills, Brookings, S. Dak. 

Determine the greatest quadrilateral which can be formed with the four given sides a, b, c, 
and d taken in order. 

406. Proposed by C. N. SCHMALL, New York City. 

Given f(x + h) +f(x — h) = f(x)-f(h), determine by Taylor's theorem or otherwise the 
nature of the function/. 

MECHANICS. 

324. Proposed by H. S. UHLER, Yale University. 

A rigid body of any shape is at rest in a neutral liquid which is also at rest and has an in- 
definitely great volume. The body is so situated that the free surface of the liquid is tangent 
to it at its highest point (or points). All the space above the liquid is filled with a neutral, stag- 
nant fluid whose density is not greater than the density of the liquid. Show that the work done 
in raising (pure translation) the body very slowly until the interface of the two fluids is tangent 
to it at its lowest point (or points) is expressible by the formula mgh — gV(pihi + pih 2 ), where 
to = mass of body, V = volume of body, pi = mean density of lower medium in the region 
involved, pz = density of upper medium, hi «= distance of center of mass of displaced liquid 
below the free surface in the initial position of the body, hi = elevation of center of mass of dis- 
placed fluid above interface in final position of body, and h = hi + h%. (Neglect surface-tension, 
adhesion, cavities in upper portion of body, etc. This problem arose in connection with a question 
concerning the raising of a dense object from the bottom of a harbor to the deck of a vessel.) 

325. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 

The lever of a testing-machine is c feet long, and is poised on a knife-edge a feet from one 
end and 6 feet from the other, and in a horizontal line, above which the beam is symmetrical. 
The beam is to inches deep at the ki>ife-edge, and tapers uniformly to a depth of n inches at each 
end; the width of the beam is the same throughout its length. Find the distance of the center 
of gravity of the beam from the knife-edge. 

NUMBER THEORY. 

242. Proposed by NORMAN anning, Chilliwack, B. C. 

Find a function of n which is equal to Ak when n = h (mod p), k = 1, 2, 3, 4, • • -, p. 

243. Proposed by Clifford N. mills, Brookings, S. Dak. 

Determine the rational value of x that will render X s + px 1 + qx + r a perfect cube. Apply 
the result to X s - 8a; 2 + 12z - 6. 

Below are given problems in Number Theory proposed between January, 
1913, and January, 1915, for which no solutions have been received. Ten 
problems in this subject were proposed during 1915. For some of these, solutions 
have been received and others are doubtless under consideration by those inter- 
ested. They are Nos. 227-236. While not neglecting these more recent ones, 
may we also have cooperation in clearing up the older list? 



